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(57) ABSTRACT

The present invention relates to a liquid crystal display and
more particularly to a driving method and driving device for
a liquid crystal panel, and to a liquid crystal display device
comprising a liquid crystal panel. The driving method com-
prises: receiving an original input signal; judging whether or
not a current time is within a signal conversion phase; and
when the judgment result indicates that the current time is
within the signal conversion phase, generating a target driv-
ing signal based on the original input signal, and outputting
the target driving signal to a data line of a liquid crystal panel
or generating an original driving signal based on the original
input signal and outputting the original driving signal to the
data line. The polarity of the target driving signal is opposite
to that of the original driving signal. An amplitude of the
target driving signal corresponding to a first frame within the
signal conversion phase is less than an amplitude of the origi-
nal driving signal.
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1
DRIVING METHOD AND DRIVING DEVICE
FOR LIQUID CRYSTAL PANEL, AND
DISPLAY DEVICE

CROSS REFERENCE

The present application claims a priority of the Chinese
patent application No. 201210517848.2 filed on Dec. 5, 2012,
which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

The present invention relates to a field of driving technol-
ogy, in particular to a driving method and a driving device for
a liquid crystal panel, and a display device.

BACKGROUND

Recently, liquid crystal display has been closely related
with people’s daily life, and the products such as liquid crys-
tal mobile phones, liquid crystal display devices, and liquid
crystal televisions have taken all or most of the market shares.
Along with an increased quantity of the liquid crystal prod-
ucts and a wider application thereof, there is a high demand on
the display quality of the liquid crystal products, such as wide
viewing angle, high contrast, rapid image switching (rapid
response time), low power consumption and stable images.

To obtain a stable image, one of the problems to be solved
is “afterimage”. The so-called “afterimage” refers to image
sticking, generally including “surface afterimage” and “line
afterimage”. The essential causes for the two afterimages are
the same, i.e., when a static image is maintained by a liquid
crystal screen for a long period of time, liquid crystal mol-
ecules will be polarized after being driven by charges for a
long period of time, so that the liquid crystal molecules can-
not be deflected normally under the control of a signal volt-
age. In other words, even if the displayed contents are
changed, traces of the static image may still be seen on the
screen.

Generally, TV signals are transmitted in an interlaced scan-
ning manner, so as to save the transmission bandwidth for the
signals. The so-called interlaced scanning, contrary to pro-
gressive scanning, refers to the scanning of video display in
an interlaced manner. Because the interlaced scanning is used
for the TV signals while the progressive scanning is used for
a LCD, with respect to the video signals transmitted in the
interlaced scanning manner, it is required to reconstruct, in
various ways, the missing even-numbered (odd-numbered)
frame image information for odd-numbered (even-num-
bered) frame image information, so as to obtain a complete
image signal.

A common way is to set a signal voltage for a middle row
as an average value of those for the previous and next rows
when the odd-numbered or even-numbered frame signals are
input in the interlaced scanning manner.

The inventor finds that, serious line afterimages will occur
for the liquid crystal panel with a circuit which inputs the
signals in the interlaced scanning manner. These line after-
images may be removed by periodically reversing a driving
signal input into a data line. However, such a method will
cause an image to be flickered, especially for a static image.

SUMMARY

An object of the present invention is to provide a driving
method and a driving device for a liquid crystal panel, and a
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display device, so as to reduce flickering by changing a driv-
ing mode when removing a line afterimage.

In one aspect, the present invention provides a driving
method for aliquid crystal panel, used for an electronic device
having the liquid crystal panel, comprising:

a reception step of receiving an original input signal;

a judgment step of judging whether or not a current time is
within a signal conversion phase, to obtain a judgment result;
and

an output step of, when the judgment result indicates that
the current time is within the signal conversion phase, gener-
ating a target driving signal based on the original input signal,
and outputting the target driving signal to a data line of the
liquid crystal panel so as to charge a pixel electrode, other-
wise, generating an original driving signal based on the origi-
nal input signal and outputting the original driving signal to
the data line so as to charge the pixel electrode.

A polarity of the target driving signal is opposite to a
polarity of the original driving signal, an amplitude of the
target driving signal corresponding to a first frame within the
signal conversion phase is less than an amplitude of the origi-
nal driving signal.

A difference between a first voltage of the pixel electrode
driven by the target driving signal and a second voltage of the
pixel electrode driven by the original driving signal is less
than a predetermined threshold.

The original input signal is a signal received by a timing
controller, and the output step is executed by the timing con-
troller and a data driving unit. The output step comprises:

when the judgment result indicates that the current time is
within the signal conversion phase, generating, by the timing
controller, a first source signal based on the original input
signal and outputting the first source signal, otherwise gen-
erating and outputting a second source signal based on the
original input signal; and

processing, by the data driving unit, the first source signal
and the second source signal from the timing controller
according to a predetermined algorithm, and outputting pro-
cessed signals to the data line.

The first source signal is processed by the data driving unit
according to the predetermined algorithm to obtain the origi-
nal driving signal, and the second source signal is processed
to obtain the target driving signal.

Inthe output step, the second source signal is generated and
output based on a difference between a grayscale correspond-
ing to the target driving signal and a grayscale corresponding
to the original driving signal and the first source signal.

The original input signal is the original driving signal gen-
erated and output by the data driving unit. The output step
comprises:

when the judgment result indicates that the current time is
within the signal conversion phase, receiving the original
driving signal from the data driving unit, processing the origi-
nal driving signal to obtain the target driving signal, and
outputting the target driving signal to the data line of the
liquid crystal panel; and

when the judgment result indicates that the current time is
not within the signal conversion phase, receiving the original
driving signal from the data driving unit, and directly output-
ting the original driving signal to the data line of the liquid
crystal panel.

The electronic device is a liquid crystal television.

In another aspect, the present invention provides a driving
device for a liquid crystal panel, used for an electronic device
having the liquid crystal panel, comprising:

a receiving module, configured to receive an original input
signal;
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a judging module, configured to judge whether or not a
current time is within a signal conversion phase, to obtain a
judgment result; and

an outputting module, configured to, when the judgment
result indicates that the current time is within the signal con-
version phase, generate a target driving signal based on the
original input signal, and output the target driving signal to a
data line of the liquid crystal panel so as to charge a pixel
electrode, otherwise, generate an original driving signal
based on the original input signal and output the original
driving signal to the data line so as to charge the pixel elec-
trode.

The polarity of the target driving signal is opposite to the
polarity of the original driving signal, and an amplitude of the
target driving signal corresponding to a first frame within the
signal conversion phase is less than an amplitude of the origi-
nal driving signal.

A difference between a first voltage of the pixel electrode
driven by the target driving signal and a second voltage of the
pixel electrode driven by the original driving signal is less
than a predetermined threshold.

The original input signal is a signal received by a timing
controller, and the outputting module comprises:

a timing controller, configured to, when the judgment
result indicates that the current time is within the signal con-
version phase, generate a first source signal based on the
original input signal and output the first source signal, other-
wise generate and output a second source signal based on the
original input signal; and

a data driving unit, configured to process the first source
signal and the second source signal from the timing controller
according to a predetermined algorithm, and output pro-
cessed signals to the data line.

The first source signal is processed by the data driving unit
according to the predetermined algorithm to obtain the origi-
nal driving signal, and the second source signal is processed
to obtain the target driving signal.

The timing controller is specifically configured to generate
the second source signal based on a difference between a
grayscale corresponding to the target driving signal and a
grayscale corresponding to the original driving signal and the
first source signal, and output the second source signal.

The original input signal is the original driving signal gen-
erated and output by the data driving unit. The outputting
module comprises:

a first processing unit, configured to, when the judgment
result indicates that the current time is within the signal con-
version phase, receive the original driving signal from the
data driving unit, process the original driving signal to obtain
the target driving signal, and output the target driving signal to
the data line of the liquid crystal panel; and

asecond processing unit, configured to, when the judgment
result indicates that the current time is not within the signal
conversion phase, receive the original driving signal from the
data driving unit, and directly output the original driving
signal to the data line of the liquid crystal panel.

The electronic device is a liquid crystal television.

Inyet another aspect, the present invention further provides
a display device comprising a liquid crystal display panel and
the above-mentioned driving device.

The present invention has at least one of the following
beneficial effects.

According to the present invention, within the signal con-
version phase, the polarity of an equivalent pixel bias voltage
driven by the target driving signal is changed, and such a bias
voltage can be offset by an equivalent pixel bias voltage
within a signal non-conversion phase. As a result, it is able to
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reduce the amplitude of the equivalent pixel bias voltage
during the entire display phase, thereby to reduce the possi-
bility of line afterimages.

Meanwhile, according to the present invention, the ampli-
tude of the driving signal with a reversed polarity is reduced
voluntarily, so it is able to partially or fully cancel out an
over-charge caused by continuous charging on a codirec-
tional basis, and to reduce the flickering.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view showing an image to be dis-
played by a LCD and the voltage distribution thereof;

FIG. 2 is aschematic view showing the voltage distribution
when performing the control by reversing a driving signal;

FIG. 3 is a schematic view showing an equivalent pixel bias
voltage after the driving signal is reversed;

FIG. 4is a flow chart of a driving method for a liquid crystal
panel according to an embodiment of the present invention;

FIG. 5 is a schematic view showing the variations of the
driving signal and the pixel voltage after executing the driving
method according to an embodiment of the present invention;
and

FIG. 6 is a schematic view showing the structure of a
driving device for a liquid crystal panel according to an
embodiment of the present invention.

DETAILED DESCRIPTION

According to the driving method, the driving device and
the display device of the present invention, reversion is per-
formed on a signal within a signal conversion phase, and an
amplitude of the reversed signal is less than an amplitude of
the signal before the reversion, so it is able to reduce flicker-
ing while improving line afterimages.

At first, some issues concerned in the present invention are
described so as to understand the present invention in a better
manner.

FIG. 1 is a schematic view showing an image to be dis-
played by a LCD. For convenience, the filled part in FIG. 1
refers to a dark image.

Followings are the analyses by taking the rows at the border
between the dark and bright images.

Presumed that a positive/negative voltage applied in actual
operation is 7V, as shown in FIG. 1, during the scanning of
odd-numbered frames, row A at the border between the dark
and bright images in the afterimage evaluation is the row that
is not really scanned, and row B is the row that really inputs a
signal. Presumed that the voltage of a previous row is =7V,
and the voltage of row B is 0V, then the voltage of row A is
-3.5V based on interpolation.

During the scanning of even-numbered frames, row A is
the row that is really scanned, row B is the row that is not
scanned, and a row next to row B is the row that really inputs
a signal. Presumed that the voltage of row A is +7V and the
voltage of the row next to row B is 0V, then the voltage of row
B is =3.5V based on the polarity reversion and interpolation.

In a static image as shown in FIG. 1, row A at the border
between the dark and bright images always has a bias voltage
of =3.5V or +7V, while row B always has a bias voltage of
-3.5V or OV. In other words, during the overall display pro-
cess of the image, an equivalent pixel bias voltage for row A
is 3.5V, while an equivalent pixel bias voltage for row B is
-3.5V. As aresult, a line afterimage will occur after a period
of time.

In order to remove a long time unidirectional DC bias for
the liquid crystal, a normal polarity-reversal signal is con-
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verted to an opposite polarity-reversal signal within a certain
period of time T, so as to remove the line afterimage.

FIG. 2 is a schematic view showing the variation of the
voltage after the polarity deflection of rows A and B. It is
found that, within 2N frames from the (2N+1)” frame to the
(4N)? frame, a control voltage for row A is 3.5V, =7V, 3.5V,
-7V, . .. . Within the 2N frames, the equivalent pixel bias
voltage for row A is 3.5V, while during normal operation,
the equivalent pixel bias voltage for row A is 3.5V. Presumed
that the conversion is performed over a period of T, the overall
equivalent pixel bias voltage for row A, as shown in FIG. 3, is
0V, so the line afterimage at row A is removed.

The line afterimage at row B can also be removed in a
similar manner.

The present invention provides a driving method for a
liquid crystal panel, used for an electronic device having the
liquid crystal panel. As shown in FIG. 4, the driving method
comprises the steps of:

Step 401: receiving an original input signal;

Step 402: judging whether or not a current time is within a
signal conversion phase, to obtain a judgment result; and

Step 403: when the judgment result indicates that the cur-
rent time is within the signal conversion phase, generating a
target driving signal based on the original input signal, and
outputting the target driving signal to a data line of the liquid
crystal panel so as to charge a pixel electrode, otherwise,
generating an original driving signal based on the original
input signal and outputting the original driving signal to the
data line.

The polarity of the target driving signal is opposite to that
of the original driving signal, and an amplitude of the target
driving signal corresponding to a first frame within the signal
conversion phase is less than an amplitude of the original
driving signal.

In an embodiment of the present invention, within the
signal conversion phase, the target driving signal is generated
based on the original input signal and then output to the data
line of the liquid crystal panel, and the target driving signal
has a polarity opposite to the original driving signal originally
output. In other words, within the signal conversion phase, as
compared to be driven by the original driving signal, polarity
change will also be caused to the equivalent pixel bias voltage
driven by the target driving signal, and such equivalent pixel
bias voltage will be offset by the equivalent pixel bias voltage
within the signal non-conversion phase. As a result, it is able
to reduce the equivalent pixel bias voltage within the entire
display phase, thereby to reduce the possibility of the line
afterimage.

Generally, for any pixel, the polarity of the driving signal
loaded to a corresponding data line is converted every other
frame. However, according to the method of the embodiment
of the present invention, the driving signals of a first frame
and a previous frame within the signal conversion phase have
the same polarity. Within the signal conversion phase, the first
frame is continuously charged positively/negatively based on
a positive/negative voltage of the previous frame. In a mode
where the adjacent frames have opposite polarities, the charg-
ing is performed at a high voltage, and after a voltage jump,
the pixel voltage will be higher than the original pixel voltage,
so inaccurate display will occur. In addition, when the images
for two adjacent frames of a pixel are the same, the brightness
of the pixel at the current frame is higher than that at the
previous frame, so flickering will occur.

In contrast, according to the embodiment of the present
invention, the voltage of the driving signal is reduced volun-
tarily, so it is able to partially or fully cancel out an over-
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charge caused by continuous charging on a codirectional
basis, thereby to reduce the flickering.

Further explanations are given hereinafter.

As shown in FIG. 5 where a static image is taken as an
example, the first three frames are within the signal non-
conversion phase, i.e., they are driven by an existing mode,
and the frames will enter the signal conversion phase from the
fourth frame on.

As shown in FIG. 5, if an amplitude of the driving signal of
the fourth frame is identical to an amplitude of the third frame,
the fourth frame will continue to be positively charged from
point A on. After the charging is completed, it will reach point
B" (not shown), and its voltage is greater than the voltage at
point B where the third frame is ended. At this time, the initial
pixel voltage of the fourth frame will also be greater than that
of' the third frame, and flickering will occur.

Ifthe method of the embodiment of the present invention is
used, as shown in FIG. 5, the driving signal of the fourth frame
has a polarity identical to the driving signal of the third frame,
so the fourth frame continues to be positively charged from
point A on. Because the amplitude of the driving signal
decreases, after the charging is completed, it will only reach
position B', and its voltage is substantially identical to the
voltage at point B where the third frame is ended. At this time,
the pixel voltages of the two frames will be substantially the
same, thereby flickering will not occur.

In other words, at the first frame within the signal conver-
sion phase, the polarity of the original driving signal is
reversed and meanwhile the amplitude of the original driving
signal is reduced, so that a difference between an absolute
value (amplitude) of a first voltage of the pixel electrode
driven by the target driving signal obtained after the reversion
and an absolute value of a second voltage of the pixel driven
by the original driving signal is less than a predetermined
threshold.

Of course, ideally the absolute value of the first voltage is
identical to that of the second voltage.

In an embodiment of the present invention, the reduced
amplitude may be obtained in advance through experiments.
For example, for each driving signal, at first a voltage A
achievable for the pixel electrode is tested within the non-
conversion phase, and the driving signal is modified accord-
ing to a certain step so as to reduce the amplitude. The modi-
fied driving signal is reversed, and the reversed driving signal
is used to drive the pixel electrode. A voltage B achievable for
the pixel electrode is recorded, and the amount of change
corresponding to the voltage B having an amplitude closest to
that of the voltage A is found and recorded through experi-
ments.

In actual use, at the first frame within the signal conversion
phase, the original driving signal is reversed, then the target
driving signal can be obtained by subtracting the amount of
change corresponding to the original driving signal.

Of course, the above way is for illustrative purpose only,
and the present invention is not limited to such a way to obtain
the amount of change.

For a common liquid crystal television, embodiments of
the present invention can be used to improve the line afterim-
ages and reduce the flickering, especially for a relatively static
image such as an icon of a TV station.

In an embodiment of the present invention, the entire dis-
play phase is divided into a plurality of signal conversion
phases and a plurality of signal non-conversion phases, which
are distributed sequentially at a regular interval.

In order to remove the line afterimages to the greatest
extent, a difference between the durations of the signal con-
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version phase and the signal non-conversion phase is less than
a predetermined threshold. Preferably, the two phases may
have the same duration.

In a preferred embodiment, for different original signals,
Step 403 may be implemented in different modes.

Mode 1

In this mode, Step 403 is executed by the timing controller
and the data driving unit.

In this mode, the original input signal is a signal received
by the timing controller, and Step 403 is executed by the
timing controller and the data driving unit and comprises:

when the judgment result indicates that the current time is
within the signal conversion phase, generating, by the timing
controller, a first source signal based on the original input
signal and outputting the first source signal, otherwise out-
putting a second source signal based on the original input
signal; and

processing, by the data driving unit, the first source signal
and the second source signal from the timing controller
according to a predetermined algorithm, and outputting the
processed signal to the data line.

The first source signal is processed by the data driving unit
according to the predetermined algorithm to obtain the origi-
nal driving signal, and the second source signal is processed
to obtain the target driving signal.

In this mode, the data driving unit is not changed, and the
driving signal is changed by changing the timing controller
TCON.

Generally, the data driving unit processes an output signal
X from the timing controller in certain ways so as to obtain a
driving signal Y. In other words, regardless of the structure of
the data driving unit, there always exists a certain function
relation between the driving signal Y and the output signal X
from the timing controller in the case that the data driving unit
is not changed. The change of the output signal from the
timing controller will certainly lead to the change of the
output signal Y from the data driving unit.

Presumed that Y=f(X) and the timing controller in this
mode outputs a signal X1 within the non-conversion phase,
the data driving unit will output a driving signal Y1=f(X1)
according to the signal X1. The driving signal Y1 is just the
original driving signal mentioned hereinbefore.

Within the signal conversion phase, the polarity of the
original driving signal Y1 should be reversed, and meanwhile
the amplitude of the first frame signal within the signal con-
version phase should also be reduced, i.e., a target driving
signal Y2 is known.

In the case that Y2 and the function relation betweenY and
X are known, X2 may be directly calculated according to Y2
by performing an inverse operation, i.e., X2=g (Y2), wherein
g is an inverse function of f.

From another perspective, Y=F(X), so it is able to calculate
the inverse function g of the function f, i.e., X=g(Y). Then,
X1-X2=g(Y1)-g(Y2),i.e., X2=X1-(g(Y1)-g(Y2))=g(Y1)-
(2(Y1)-g(Y2))=(Y2).

When mode 1 is used, it is able to generate the second
source signal according to a difference between a grayscale
corresponding to the target driving signal and a grayscale
corresponding to the original driving signal and the first
source signal, and then output the second source signal.

Mode 2

In mode 1, it is required to change the timing controller,
while in this mode, the timing controller and the data driving
unit are not changed, but the output signal from the data
driving unit is changed.
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In this mode, the original input signal is the original driving
signal generated and output by the data driving unit. Step 403
comprises:

when the judgment result indicates that the current time is
within the signal conversion phase, receiving the original
driving signal from the data driving unit, processing the origi-
nal driving signal to obtain the target driving signal, and
outputting the target driving signal to the data line of the
liquid crystal panel; and

when the judgment result indicates that the current time is
not within the signal conversion phase, receiving the original
driving signal from the data driving unit, and directly output-
ting the original driving signal to the data line of the liquid
crystal panel.

In this mode, the data driving unit and the timing controller
operate in an original way to output the original driving
signal. A unit is provided to intercept the original driving
signal from the data driving unit, and a signal is directly
superposed on the original driving signal within the signal
conversion phase so as to obtain the target driving signal.

The method of the present invention may be applied to
various electronic devices. Due to the special nature of a
liquid crystal TV, a maximum effect will be obtained when
the method of the present invention is applied to the liquid
crystal TV.

The present invention further provides a driving device for
aliquid crystal panel, used for an electronic device having the
liquid crystal panel, which, as shown in FIG. 6, comprises:

a receiving module, configured to receive an original input
signal;

a judging module, configured to judge whether or not a
current time is within a signal conversion phase, to obtain a
judgment result; and

an outputting module, configured to, when the judgment
result indicates that the current time is within the signal con-
version phase, generate a target driving signal based on the
original input signal, and output the target driving signal to a
data line of the liquid crystal panel, otherwise, generate an
original driving signal based on the original input signal and
output the original driving signal to the data line.

The polarity of the target driving signal is opposite to that
of the original driving signal. An amplitude of the target
driving signal corresponding to a first frame within the signal
conversion phase is less than an amplitude of the original
driving signal.

The original input signal is a signal received by a timing
controller, and the outputting module comprises:

a timing controller, configured to, when the judgment
result indicates that the current time is within the signal con-
version phase, generate a first source signal based on the
original input signal and output the first source signal, other-
wise output a second source signal based on the original input
signal; and

a data driving unit, configured to process the signal
received by the timing controller according to a predeter-
mined algorithm, and output the processed signal to the data
line.

The first source signal is processed by the data driving unit
according to the predetermined algorithm to obtain the origi-
nal driving signal, and the second source signal is processed
to obtain the target driving signal.

The timing controller is specifically configured to generate
the second source signal based on a difference between a
grayscale corresponding to the target driving signal and a
grayscale corresponding to the original driving signal and the
first source signal, and then output the second source signal.
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The original input signal is the original driving signal gen-
erated and output by the data driving unit. The outputting
module comprises:

a first processing unit, configured to, when the judgment
result indicates that the current time is within the signal con-
version phase, receive the original driving signal from the
data driving unit, process the original driving signal to obtain
the target driving signal, and output the target driving signal to
the data line of the liquid crystal panel; and

asecond processing unit, configured to, when the judgment
result indicates that the current time is not within the signal
conversion phase, receive the original driving signal from the
data driving unit, and directly output the original driving
signal to the data line of the liquid crystal panel.

The electronic device may be a liquid crystal television.

The present invention further provides a display device
comprising a liquid crystal panel and the above-mentioned
driving device.

The above are merely the preferred embodiments of this
utility model. It should be noted that, a person skilled in the art
may make improvements and modifications without depart-
ing from the principle of the present invention, and these
improvements and modifications shall also be considered as
the scope of the present invention.

What is claimed is:

1. A driving method for a liquid crystal panel, used for an
electronic device having the liquid crystal panel, comprising:

a reception step of receiving an original input signal;

a judgment step of judging whether or not a current time is
within a signal conversion phase, to obtain a judgment
result; and

an output step of, when the judgment result indicates that
the current time is within the signal conversion phase,
generating a target driving signal based on the original
input signal, and outputting the target driving signal to a
data line of the liquid crystal panel so as to charge a pixel
electrode, otherwise, generating an original driving sig-
nal based on the original input signal and outputting the
original driving signal to the data line so as to charge the
pixel electrode,

wherein a polarity of the target driving signal is opposite to
a polarity of the original driving signal, and

an amplitude of the target driving signal corresponding to
a first frame within the signal conversion phase is less
than an amplitude of the original driving signal;

wherein the original input signal is the original driving
signal generated and output by the data driving unit, and
the output step comprises:

when the judgment result indicates that the current time is
within the signal conversion phase, receiving the origi-
nal driving signal from the data driving unit, processing
the original driving signal to obtain the target driving
signal, and outputting the target driving signal to the data
line of the liquid crystal panel; and

when the judgment result indicates that the current time is
not within the signal conversion phase, receiving the
original driving signal from the data driving unit, and
directly outputting the original driving signal to the data
line of the liquid crystal panel; wherein a difference
between a first voltage of the pixel electrode driven by
the target driving signal and a second voltage of the pixel
electrode driven by the original driving signal is less than
a predetermined threshold.

2. The driving method according to claim 1, wherein the
original input signal is a signal received by a timing control-
ler, the output step is executed by the timing controller and a
data driving unit, and
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the output step comprises:

when the judgment result indicates that the current time is
not within the signal conversion phase, generating, by
the timing controller, a first source signal based on the
original input signal and outputting the first source sig-
nal, otherwise generating and outputting a second
source signal based on the original input signal; and

processing, by the data driving unit, the first source signal
and the second source signal from the timing controller
according to a predetermined algorithm, and outputting
processed signals to the data line,

wherein the first source signal is processed by the data
driving unit according to the predetermined algorithm to
obtain the original driving signal, and the second source
signal is processed to obtain the target driving signal.

3. The driving method according to claim 2, wherein in the

output step, the second source signal is generated and output
based on the first source signal and a difference between a
grayscale corresponding to the target driving signal and a
grayscale corresponding to the original driving signal.

4. The driving method according to claim 1, wherein the

electronic device is a liquid crystal television.

5. A driving device for a liquid crystal panel, used for an

electronic device having the liquid crystal panel, comprising:

a receiving circuit, configured to receive an original input
signal;

a judging circuit, configured to judge whether or not a
current time is within a signal conversion phase, to
obtain a judgment result; and

an outputting circuit, configured to, when the judgment
result indicates that the current time is within the signal
conversion phase, generate a target driving signal based
on the original input signal, and output the target driving
signal to a data line of the liquid crystal panel so as to
charge a pixel electrode, otherwise, generate an original
driving signal based on the original input signal and
output the original driving signal to the data line so as to
charge the pixel electrode,

wherein a polarity of the target driving signal is opposite to
a polarity of the original driving signal, and

an amplitude of the target driving signal corresponding to
a first frame within the signal conversion phase is less
than an amplitude of the original driving signal;

wherein the original input signal is the original driving
signal generated and output by the a data driving unit,
and the outputting circuit comprises:

a first processing unit, configured to, when the judgment
result indicates that the current time is within the signal
conversion phase, receive the original driving signal
from the data driving unit, process the original driving
signal to obtain the target driving signal, and output the
target driving signal to the data line of the liquid crystal
panel; and

a second processing unit, configured to, when the judgment
result indicates that the current time is not within the
signal conversion phase, receive the original driving sig-
nal from the data driving unit, and directly output the
original driving signal to the data line of the liquid crys-
tal panel;

wherein a difference between a first voltage of the pixel
electrode driven by the target driving signal and a second
voltage of the pixel electrode driven by the original
driving signal is less than a predetermined threshold.

6. The driving device according to claim 5, wherein the

original input signal is a signal received by a timing control-
ler, and the outputting circuit comprises:
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a timing controller, configured to, when the judgment
result indicates that the current time is not within the
signal conversion phase, generate a first source signal
based on the original input signal and output the first
source signal, otherwise generate and output a second
source signal based on the original input signal; and

a data driving unit, configured to process the first source
signal and the second source signal from the timing
controller according to a predetermined algorithm, and
output processed signals to the data line,

wherein the first source signal is processed by the data
driving unit according to the predetermined algorithm to
obtain the original driving signal, and the second source
signal is processed to obtain the target driving signal.

7. The driving device according to claim 6, wherein the
timing controller is specifically configured to generate the
second source signal based on the first source signal and a
difference between a grayscale corresponding to the target
driving signal and a grayscale corresponding to the original
driving signal, and output the second source signal.

8. The driving device according to claim 5, wherein the
electronic device is a liquid crystal television.

9. A display device, comprising a liquid crystal panel,
wherein the display device further comprises a driving
device, the driving device comprising:

a receiving circuit, configured to receive an original input

signal;

a judging circuit, configured to judge whether or not a
current time is within a signal conversion phase, to
obtain a judgment result; and

an outputting circuit, configured to, when the judgment
result indicates that the current time is within the signal
conversion phase, generate a target driving signal based
on the original input signal, and output the target driving
signal to a data line of the liquid crystal panel so as to
charge a pixel electrode, otherwise, generate an original
driving signal based on the original input signal and
output the original driving signal to the data line so as to
charge the pixel electrode,

wherein a polarity of the target driving signal is opposite to
a polarity of the original driving signal, and

an amplitude of the target driving signal corresponding to
a first frame within the signal conversion phase is less
than an amplitude of the original driving signal;
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wherein the original input signal is the original driving
signal generated and output by a data driving unit, and
the outputting circuit comprises:

a first processing unit, configured to, when the judgment
result indicates that the current time is within the signal
conversion phase, receive the original driving signal
from the data driving unit, process the original driving
signal to obtain the target driving signal, and output the
target driving signal to the data line of the liquid crystal
panel; and

a second processing unit, configured to, when the judgment
result indicates that the current time is not within the
signal conversion phase, receive the original driving sig-
nal from the data driving unit, and directly output the
original driving signal to the data line of the liquid crys-
tal panel;

wherein a difference between a first voltage of the pixel
electrode driven by the target driving signal and a second
voltage of the pixel electrode driven by the original
driving signal is less than a predetermined threshold.

10. The display device according to claim 9, wherein the

original input signal is a signal received by a timing control-
ler, and the outputting circuit comprises:

a timing controller, configured to, when the judgment
result indicates that the current time is not within the
signal conversion phase, generate a first source signal
based on the original input signal and output the first
source signal, otherwise generate and output a second
source signal based on the original input signal; and

a data driving unit, configured to process the first source
signal and the second source signal from the timing
controller according to a predetermined algorithm, and
output processed signals to the data line,

wherein the first source signal is processed by the data
driving unit according to the predetermined algorithm to
obtain the original driving signal, and the second source
signal is processed to obtain the target driving signal.

11. The display device according to claim 10, wherein the

timing controller is specifically configured to generate the
second source signal based on the first source signal and a
difference between a grayscale corresponding to the target
driving signal and a grayscale corresponding to the original
driving signal, and output the second source signal.
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